INDEX

A
Aboveground storage tanks, xxi, 149
Accidents. See Fatalities, injuries, and accidents;
Transportation safety
Acid rain, 120
Africa
carbon dioxide emissions, 226
nonmotorized transportation use, 222
AFVs. See Alternative fuel vehicles
Age factors
drowsiness/fatigue-related crashes, 76
traffic control device design, 78
Air pollution, xx—xxi. See also Clean Air Act;
Clean Air Act Amendments; Criteria air
pollutants; Greenhouse gases; International
comparisons of air pollution; Metropolitan air
quality
acid rain, 120
carbon monoxide, xv, xxii, xxiv, 119, 130,
131, 135-136, 143, 174, 211-212, 216
chlorofluorocarbons and, 120, 126, 145
costs of abatement, 164-165
developing nations and, 215, 222, 225-226
emissions data, 117, 119, 122-123, 126, 252
emissions trading, 126
external costs, 122-123, 250-251
health effects, 120
impact of transportation on, 108, 111-112
lead and, xxii, 120, 131, 138, 206, 214, 215, 217
nationwide air monitoring system, 127, 173,
174-175
nitrogen oxides, xxii, 119, 138, 143, 174,
213, 216
nonattainment areas, xxiii—xxiv, 130-141,
174-175, 185-186, 200
non-OECD countries, 217-220
OECD countries and, 5-12
ozone and, 119, 120, 131, 136-138, 174
from particulate matter, 119-120, 131, 138-140,
174, 213-214, 215
pollution charges or taxes, 126
regional clean air incentives market, 126
transportation mode comparison, 166
unintended consequence of transportation, 250
volatile organic compounds, xxii, xxiv,
119, 137, 143, 213, 216, 217
Air pollution trends
chlorofluorocarbons and ozone depletion, 145
criteria air pollutants, xxii, 130-143, 173
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greenhouse gas emissions, 144-145
toxic air pollutants, 143
Air transportation. See also Airline industry
aircraft noise, 153-154
airport and aircraft delay, 27, 28
energy use, 89
freight movement, 14
load factor increase, 101
on-time performance, 28, 112
overlap of passenger and freight services, 24
passenger travel patterns, 10
physical condition and performance, xv, 27-28,
109
runway condition, 27
safety of, 71, 78-79
Airbags, 78
Aircraft. See Air transportation
Airline Deregulation Act, 235
Airline industry. See also Air transportation
airfare trends, 232
air traffic controller strike, 236
codesharing, 78, 236, 244-245
commuter airline safety, 78-79
competitive airfares, 239-242
computer reservation systems, 236, 244, 247
employment statistics, 59
federal government regulation, 233-235
financial performance, xvii, 245-247
frequent flyer programs, 236, 244
fuel efficiency, 247-248
growth since World War 11, 231-235
historical overview, 233-235
hub-and-spoke route systems, 236, 240,
242-244, 247
international market growth, 237
jet aircraft introduction, 234-235
labor performance, 247
marketing strategies, 244—245
overview, 231-248
post deregulation period, 235-236
relationship between RPMs and GDP, 237
rest periods to combat fatigue, 77, 79
revenue passenger-miles measurement, 231, 232,
233, 237, 239
safety issues, xviii
traffic growth, 236-239
wide-body aircraft introduction, 235
worldwide growth in RPMs, 232
yield management systems, 244, 247
Airport and Airway Development Act, 118
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Airport and Airway Trust Fund, xvi-xvii, 54, 55
Airport Noise and Capacity Act, 118, 153
Airports
facilities data, 27, 28, 109
large hubs, 10
noise pollution and, 120, 154
Alcohol and drugs
driving while intoxicated, xviii, 73, 253
factors reducing crashes associated with, 73-75
pedestrians and, 75
testing programs, 75
Alternative Fuel Vehicle Fleet programs, 88
Alternative fuel vehicles, 95-97, 122-123, 183, 186
Alternative fuels, 88, 135, 144-145
Clean Air Act Amendments and, 96, 97
reformulated gasoline, 88, 96, 97-98, 183
standards for, 96, 122-123
Alternative Motor Fuels Act, 96
American Petroleum Institute, 146, 149
American Recycling and Reclaiming Association,
160
American Travel Survey, xx, 6, 107, 109, 112
Amtrak
on-time performance, 29
overlap of passenger and freight services, 24
physical condition of equipment, 29
public ownership of, 61
travel patterns, 10
Animals. See also Habitats
aircraft noise impact, 153
Annual Survey of Motor Freight Transportation
and Public Warehousing, 59
API. See American Petroleum Institute
Apogee Research, Inc., literature review of TCMs,
188-189, 196
ARRA.. See American Recycling and Reclaiming
Association
Asphalt, reclaiming of, xxi, 121, 158, 160
ASTs. See Aboveground storage tanks
Atchison, Topeka and Santa Fe Railway Company
merger, 30-31
ATS. See American Travel Survey
Australia
driving behavior study, 194
leaded gasoline use, 214
Automobiles. See Highway vehicles

B
Baby boomers

long-distance travel and, 8

worker boom and, 6
BAC. See Blood alcohol concentration
Bangladesh, nonmotorized transportation use, 222
Batteries, disposal of, 121, 126, 157

Battery Council International, 157
BEA. See Bureau of Economic Analysis
Bicycle travel, 14, 222
Biodiversity, 127
Blood alcohol concentration, 74
Boating. See Recreational boating
Bolivia, two- and three-wheel vehicle growth, 220
Boston-to-Washington Corridor, transit share,
179-180
Brazil
age of vehicles, 218
carbon dioxide emissions, 225
emissions control efforts, 217
innovative public transportation system, 220, 221
motor vehicle use, 216
two- and three-wheel vehicle growth, 220
unleaded gasoline use, xxv, 214, 215, 217
BTS. See Bureau of Transportation Statistics
Bureau of Economic Analysis, 36, 59
Transportation Satellite Account, 42, 110, 112
Bureau of the Census. See also American Travel
Survey, Commodity Flow Survey
Annual Survey of Motor Freight Transportation
and Public Warehousing, 59
flows data, 109
pedestrian and bicycle commuting data, 14
Truck Inventory and Use Survey, 16, 92,
110-111
value of exported and imported commaodities,
19-21
Bureau of Transportation Statistics, 59. See also
American Travel Survey, Commodity Flow
Survey, National Transportation Statistics,
Surface Transborder Freight Data program,
Transportation Statistics Annual Report, U.S.
Department of Transportation
CD-ROM production, 112
congressional mandate, 105, 106
Geographic Information Systems Center,
112-113
Internet Home Page, 112, 113
major data-collection efforts, 112
new approaches to explain transportation’s
contribution to the U.S. economy, 36
Office of Airline Information, 27, 112, 113
program for meeting statistical needs, 112-113
reauthorization of, 113
social costs and benefits of transportation
conference, 249-261
Transportation Satellite Account, xx, 36, 42, 59,
110, 112
Burlington Northern Railroad Company merger,
30-31
Buses. See Intercity buses; School buses
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CAA. See Clean Air Act
CAAA. See Clean Air Act Amendments
CAB. See Civil Aeronautics Board
California. See also specific locations by name
cul-de-sac prohibition, 196
intrastate airline markets, 235
low-emissions vehicle program, 96
Regulation XV, 190
South Coast Air Quality Management District,
188, 190
vehicle emissions standards, 165, 252
Canada
carbon dioxide emissions, 221, 224
Greater Toronto Area simulation study, 194
leaded gasoline use, xxv, 214
Carbon dioxide
as greenhouse gas, 144
international comparison of emissions, xXiv, Xxv,
216, 220-226
from transportation, xxi, 208
Carbon monoxide, xxii, 119
Divisia Analysis, 143
EPA standard for, 131
increase in concentrations of, 130
international comparison of emissions, xv, xxiv,
211-212, 216
oxygenated fuels and, 135
sources, 135-136
CASs. See Crash avoidance systems
Census Bureau. See Bureau of the Census
Census of Governments, 52
CES. See Consumer Expenditure Survey
CFCs. See Chlorofluorocarbons
CFS. See Commodity Flow Survey
Chicago, IL
congestion study, 182
transit share, 180
Chicago and North Western Transportation
Company, acquisition by Union Pacific
Corporation, 31
Child safety seats, 78
Chile, emissions control efforts, 217
China
air quality, 215
car ownership, 207, 220
carbon dioxide emissions, 225
nonmotorized transportation use, 222
small size of cars and engines, 226
transportation expansion potential, 88
unleaded gasoline use, 217
Chlorofluorocarbons, 120, 126, 145
CIPR. See Cold in-place recycling
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Civil Aeronautics Act, 234
Civil Aeronautics Board, 234, 235
Clean Air Act, 129, 185
costs and benefits study, 165
inspection/maintenance program authorization,
183
NAAQS establishment, 173
Clean Air Act Amendments, 88, 118, 127, 185
adoption of TCMs in nonattainment areas, 191
clean fuel standards, 96
emissions standards, 135
infrastructure impact analysis, 195
nonroad vehicle emissions standards, 136
per-pound charge on CFC use, 126
results of, 97
sulfur dioxide reduction requirements, 141
toxic air pollutant regulation, 143
Clean Water Act, 118, 155
CO. See Carbon monoxide
CO.,. See Carbon dioxide
Codesharing, 78, 236, 244—245
Cold in-place recycling, 160
Combination trucks
domestic freight transport, 16
drowsy driver crashes, 76
energy efficiency, 92, 94
Commodity Flow Survey, xiv—xv, xx, 112
compared with other transportation surveys, 15
as component of Economic Census, 107
flows data, 109
intermodal transportation, 18, 21
local transportation value to commerce, 15-16
preliminary results, 15
Commuting patterns
metropolitan air quality and, 172, 194
pedestrian and bicycle, 14
transit, trains, and intercity buses, 10, 14
Computer reservation systems, 236, 244, 247
Concrete, reclaiming of, 121, 158, 160
Conference on the full social costs and benefits of
transportation
broad motivations, 249-250
conceptual frameworks for measuring and
valuing social costs and benefits, 251-254
conclusion, 257-258
costs of transportation, 255-256
empirical issues, 250
evaluation of transportation system performance,
256-257
papers presented, 259
participants, 260-261
reasons to measure costs and benefits, 250-251
social benefits, 254-255
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Congestion pricing, 187, 191. See also Traffic
congestion
Consumer Expenditure Survey, 46—47
Consumer expenditures
foreign visitors to the United States, 49-50
household spending on transportation-related
services, xvi, 45
out-of-town spending, 47, 49-50
regional variation, xvi, 45-46
rural households, xvi, 46
urban households, xvi, 46
Consumer Price Index, new car costs, 48
Coordination of Geographic Data Acquisition
and Access: The National Spatial Data
Infrastructure, 113
Corporate average fuel economy standards, 87
Crash avoidance systems, 81-82
Crashes. See Fatalities, injuries, and accidents;
Transportation safety
Criteria air pollutants. See also Air pollution
alternative fuels and, 135
carbon monoxide, xxii, 135-136, 211-212
carbon monoxide and nitrogen dioxide national
average concentrations, 130
cleaner burning fuel requirements, 135
data sources, 130
emissions standards, xxi, 132, 135, 137
enhanced inspection and maintenance programs,
135, 183
highway vehicle travel as source, 131-132
lead, xxii, 138, 214
lead and sulfur reduction in fuel, 132
long-term trends in criteria emissions, 141-143
mobile sources, 130-131, 132, 209, 211
NAAQS for, 173
nitrogen oxides, xxii, 138, 213
ozone, xxii, 136-138
particulate matter, xxii, 138-140, 213-214
slowing of improvements in, 135
sulfur dioxide, xxii, 140-141, 214-215
CRM. See Crumb rubber modifier
CRSs. See Computer reservation systems
Cruise Lines Industry Association, 14
Cruises, 14
Crumb rubber modifier, 158
CWA. See Clean Water Act

D

Decennial Census of Population and Housing, data
source, 110

Denmark

mobile source emissions, 209
sulfur dioxide emissions, 215
VOC emissions, 213

Denver, CO, alternative transportation simulation
study, 194
Department of Transportation Act, 118
Developing nations. See Non-OECD countries;
Former East Bloc countries
Diesel engines
international comparison of use, 217
nitrogen dioxide source, 138
particulate matter source, 213-214
sulfur dioxide source, 141
Divisia Analysis
criteria emissions, 141-143
description, 98, 99-103
energy trends, 100-103
interpreting, 99
Domestic freight transportation. See also
International freight transportation
intermodal, 18-19
trucks and trains, 16-17
water and pipelines, 17-18
DOT. See U.S. Department of Transportation
Drinking age laws, 74-75
Driver fatigue. See Human fatigue
Drugs. See Alcohol and drugs

E
Economic issues. See also Conference on the full
social costs and benefits of transportation
consumer expenditures, 45-50, 108
costs of transportation crashes, 69, 71, 108
financial condition of transportation service
providers, 108
government transportation expenditures and
revenues, 50-56, 108, 251
transportation as component of GDP, xv—xvi,
36-44, 108, 117, 207-208
transportation employment, 56-59, 108
trucking and railroad industry expenditures and
revenues, 59-62
types of measurements, 35
EIA. See Energy Information Administration
Emergency Preparedness Fund, 54
Employment
airline industry, 247
construction jobs, 111
costs and productivity trends, 58-59
establishment size and, 58
for-hire transportation industries, 57-58, 111
impact on passenger travel, 67
railroad industry, 61-62
transportation occupations, 56-57, 111
trucking industry, 59-61
urban and suburban zones, 197
Endangered Species Act, 118, 126



Energy efficiency
combination trucks, 92, 94
energy intensiveness, 94-95
international comparisons, 224-225
light and heavier trucks, 92
on-road passenger cars, 92
slowing of improvements in, 91-92, 95
Energy Information Administration
oil imports projections, xviii, 91
passenger-car and light-truck mpg projections,
95
petroleum consumption projections, 90
Energy issues
airfares and energy costs, 240
Alternative Fuel Vehicle Fleet programs, 88
alternative fuels, 88, 95-98, 122-123, 135,
144-145
Clean Air Act Amendments, 88, 96, 97
corporate average fuel economy standards, 87
Divisia Analysis, 98, 99-103
energy efficiency, 87, 91-95, 98, 224-225
Energy Policy Act, 88
environmental impact of transportation energy
use, 88, 108
historical trends, 98-103, 108
Intermodal Surface Transportation Efficiency
Act, 88
modal energy intensiveness, 95, 108
oil dependence, xix, 87, 90-91, 186, 250-251,
253
oil price collapse of 1986, xix, 91, 95
oil price shocks of 1973-74 and 1979-80, 89,
95, 100, 253
rail freight transport efficiency, 87, 95, 101, 103
reformulated gasoline, 88, 183
transportation energy use, 88-89
transportation energy use and CO, emissions,
144-145, 220-226
Energy Policy Act, 88, 95, 96, 118, 185, 186
Environmental Impact Statements, 162
Environmental issues. See also Air pollution;
Habitat; Land use; Solid waste; Water and
groundwater pollution
biodiversity impact, xxiii, 127
data needs, 111, 126-128
environmental policies, 118-119
externalities concept, 122-126, 251-254
federal laws addressing, 118
habitat impact, xxi, 112, 122
impact of transportation on the environment,
108, 111-112, 117-128, 251
internalizing environmental effects, 123, 126
land use, 111, 117-118, 121-122
negative externalities, 122-126, 251-254
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noise pollution, xxiii, 111, 112, 120
property rights to environmental resources, 126
road dust, 111-112, 139-140
sustainable development, 119, 127
wetlands, 108, 110, 122
Environmental Protection Agency. See also National
Ambient Air Quality Standards
air quality monitoring stations, 173
ambient air quality, 130, 131
annual estimates of emissions of key pollutants,
131
costs and benefits of the Clean Air Act study,
165
credits to refiners to reduce gasoline production,
126
improvements in emissions estimates, 127
inspection/maintenance programs, 183
lead-acid batteries classification as hazardous
waste, 157
LUTRAQ financial support, 199
nitrogen dioxide measurement, 138
noise emissions standard, 152
pollution standards index, 177
real-world versus expected emissions rates,
184-185
toxic emissions inventory, 127
Toxic Release Inventory, 143
underground storage tank leakage estimates, 146
Environmental trends
air pollution, 130-145, 173-177, 209-217
costs and benefits of environmental controls,
164-165
data needs, 166-167
land-use and habitat effects of transportation,
162-164
noise, 150-154
solid waste, 154, 156-162
water and groundwater contamination, 146-149
EPA. See Environmental Protection Agency
EPACT. See Energy Policy Act
ETBE. See Ethyl-tertiary-butyl-ether
Ethanol, 97, 98
Ethyl-tertiary-butyl-ether, 97, 98
Executive Order 12906, Coordination of
Geographic Data Acquisition and Access: The
National Spatial Data Infrastructure, 113
Expenditures. See Government expenditures and
revenues
Exxon Valdez grounding, 75, 146, 148
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F
FAA. See Federal Aviation Administration
FARs. See Federal Aviation Regulations
Fatalities, injuries, and accidents. See also
Transportation safety
fatality rates, 68, 69, 70
international comparison of fatalities, 71, 73
modal comparison, 71
number of, 67-68, 252
state speed limit policies, 69
underreporting of crashes and minor injuries,
68, 83
as unintended consequence of transportation,
250-251, 253
Fatigue. See Human fatigue
FEB countries. See Former East Bloc countries
Federal Aid to Highways Act, 118
Federal Aviation Act, 234
Federal Aviation Administration
aircraft noise regulation, 153-154
commuter airline safety standards, xviii
creation of, 234
performance data on airport and air traffic
delay, 27
Federal Aviation Regulations
grants for airport noise abatement, 154
noise certification standards for jets, 153
Federal government expenditures and revenues.
See Government expenditures and revenues
Federal Highway Administration, 77. See also U.S.
Department of Transportation
combination truck fuel efficiency estimates,
92, 94
data contributed by states, 110
data on vehicle-miles traveled, 131
LUTRAQ financial support, 199
runoff sources, 149
transfer of certain ICC responsibilities to,
30, 113
Federal Railroad Administration. See also U.S.
Department of Transportation
surrogate accident exposure index, 80
Federal Test Procedure, 131, 184
Ferryboats, 14
FHWA.. See Federal Highway Administration
Final demand in GDP
definition, 36
major social functions, 39
personal consumption and, 37-39
Fish and Wildlife Coordination Act, 118
Florida, use of RAP for HMA, 160
For-hire transportation services, 36, 42—44, 57-58,
111

Former East Bloc countries
carbon dioxide emissions, xxv, 221, 225
reliance on rail transport, 226
Former Soviet Union. See also Russia
carbon dioxide emissions, 225-226
oil reserves, 90
transportation expansion potential, 88
FRA. See Federal Railroad Administration
France
accident fatality rate, 71-72
carbon dioxide emissions, 221, 224
leaded gasoline use, 214
mobile source emissions, 209
particulate matter emissions, 213
traffic growth, 207-208
transportation approaches to lowering emissions
in Grenoble, 212
vehicle-kilometers per capita, 225
Freight movement
CFS results, xiv—xv, 15-16
domestic, 16-19
growth of, xiv—xv, 14-15
intermodal, 18-19
international, 19-21
overlap with passenger travel, 21, 24
trucks and trains, 14, 16-17, 87, 95, 101, 103
water and pipelines, 17-18
worldwide growth of, 88-89
FTP. See Federal Test Procedure
Functional Capacity Index, 83

G
Gas. See Gasoline; Natural gas
Gasoline. See also Reformulated gasoline;
Oxygenation of fuel
carbon dioxide production, 144
credits to refiners to reduce leaded gasoline
production, 126
lead as additive, xxv, 214, 215
leaks and spills, xxi, xxii—xxiii, 117
nonpetroleum components, 97, 98, 111
retail prices, 95
GDP. See Gross domestic product
Gender and drowsiness/fatigue-related crashes, 76
Geographic Information Systems Center, 112-113
Germany. See Western Germany
GHG. See Greenhouse gases
GIS. See Geographic Information Systems Center
Government expenditures and revenues, 251.
See also United States; specific agencies and
departments by name
categories of revenues, 53
expenditures, xvi—xvii, 51-53
priorities, 52-53



revenues, 53-56
subsidies paid to operators of private systems,
51-52
total revenues, 54
trust funds, xvi—-xvii, 54-56
Greenhouse gases, 120. See also Carbon dioxide
international comparisons, 205, 220-226
sources, 117, 120, 144-145, 251
Grenoble, France, transportation approaches to
lowering emissions, 212
Gross domestic product
for-hire component, 36, 42-44, 111
share of transportation-related final demand,
36-39
transportation as component of, xv—xvi, 36—44,
108, 117, 207-208, 237
Transportation Satellite Account and, 42
transportation services as an intermediate input
to industrial production, 36, 42—44
value-added origination and, 39, 41-42
Groundwater pollution. See Water and groundwater
pollution

H
Habitats
fragmentation of, 162-163
impact of transportation on, xxi, 112, 122
HAPs. See Hazardous air pollutants
Harbor Maintenance Trust Fund, 54
Hazardous air pollutants, 143. See also Air pollution
Hazardous materials, transportation of, 118, 148,
161-162
Helmet use, 69, 78
Helsinki, Finland, transportation approaches to
lowering emissions, 212
Highway Trust Fund, xvi, 54, 55-56
Highway vehicles
air pollution comparison study, 166
air quality trends, 177-186, 206—208
automobile shredder residue, 157
carbon monoxide source, 135, 175
CFCs in air conditioners of, 145, 184
criteria pollutant source, 131-132
decline in vehicle occupancy rates, 101
in developing nations, 216
drowsy driver crashes, 76
emissions estimates for 13 metropolitan
statistical areas, 175
emissions rates, 182-185, 206—208
energy efficiency, xviii—xix, 92
energy use projections, xviii, 95
fatalities, injuries, and accidents, xvii, xviii,
67-69, 71
fuel efficiency, 49
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as GDP contribution, 39, 207-208
increase in number of, 7, 207
load factors, 101
new car costs, 48
nitrogen oxides source, 138, 175
noise from, 152
ownership and operating costs, 48—49
ownership rates in developing nations,
88, 218, 220
recycling, xxi, xxiii, 156-157
reduction in weight of, xxiii, 156-157
regional variation in expenditure, 45-46
scrapping of, xxi, xxiii, 117, 121, 156-157
single-occupant vehicles, 186, 189, 198, 199
transportation energy use, 89
travel patterns, 9-10
urban trip-taking, 177, 179
VOC source, 132, 135, 175
Highways
facilities data, 109
Kobe, Japan, earthquake and, 31-32
land requirements for, 162
noise pollution source, 120
physical condition and performance, xv, 25
HIPR. See Hot in-place recycling
HMA. See Hot mix asphalt
Hong Kong, emissions control efforts, 217
Hot in-place recycling, 160
Hot mix asphalt, 158, 160
Houston, TX
proportion of emissions attributable to highway
vehicles, 175, 177
vehicle-miles per capita rate, 181
Hub-and-spoke airline route system, 236, 240,
242-244, 247
Human fatigue, xviii
measures to combat, 77-78
modal comparisons, 75-77
scheduling and, 77, 79

I
ICC. See Interstate Commerce Commission
IEA. See International Energy Agency
I/M programs. See Inspection and maintenance
programs
India
air quality, 215
car ownership growth, 220
carbon dioxide emissions, 225
motor vehicle use, 216
nonmotorized transportation use, 222
small size of cars and engines, 226
traffic growth, 208
unleaded gasoline use, 217
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Injuries. See Fatalities, injuries, and accidents
Inland Waterway Trust Fund, 54
Inspection and maintenance programs,
135, 137, 183
Intelligent transportation systems, 81-82, 191, 257
Interagency Working Group on the Dredging
Process, 156
Intercity buses
physical condition and performance, 25-26
services data, 109
travel patterns, 10, 14
Intermodal Surface Transportation Efficiency Act,
21, 30, 88, 109, 118, 158, 185, 186
Congestion Pricing Pilot Program, 187
Intermodal transportation, 18-19, 21
International comparisons of air pollution
air emissions in OECD countries, xxiv, 209-215,
223-225
carbon dioxide emissions, xxiv, xxv, 205, 206,
208, 223-226
carbon monoxide emissions, xxiv, 211-212
greenhouse gases, xxv, 220-226
lead emissions, xxv, 214
motor vehicle use and emissions trends, xxiv,
206-208
non-OECD countries, xxv, 215-220
nonmotorized transportation use, 220, 222
NOy emissions, xxiv, 213
particulate emissions, 213-214
sulfur dioxide emissions, 214-215
VOC emissions, 213
International Energy Agency
energy efficiency improvement projections, 95
non-OECD country fuel consumption, 226
traffic growth report, 208
International freight transportation, value of
commaodities moved, 19, 21
Interstate Commerce Commission
railroad mergers, 30-31
termination, 30, 113
transfer of responsibilities, 30, 113
Interstate Highway System, 254-255, 257
ISTEA. See Intermodal Surface Transportation
Efficiency Act
Italy
carbon dioxide emissions, 221
fuel efficiency, 224
leaded gasoline use, 214
vehicle-kilometers per capita, 225
ITS. See Intelligent transportation systems

J
Japan
average fuel consumption of passenger cars, 225
carbon dioxide emissions, 221
carbon monoxide emissions, 212
emissions control, 208, 211
emissions standards for new vehicles, 211
Kobe earthquake, xv, 31-32
NOy emissions, 213
unleaded gasoline use, xxv, 214

K
Kobe, Japan, earthquake, xv, 31-32

L
Labor costs, 58-59, 62
Land use, 250
conversion of rural land to urban uses, 118, 122
highway infrastructure and, 195, 198
metropolitan air quality and, 196-197, 198
noise control and, 152
TOD, 196-197
transportation infrastructure impact on, 117-118,
121-122
transportation infrastructure requirements, 162
transportation interaction with, 163-164
urban sprawl, 122, 127
Lap/shoulder belts, 78
Lawn and garden equipment
carbon monoxide source, 136
VOC source, 137
Lead
from batteries, 157
distance from source of, 206
EPA standard for, 131
health effects of exposure to, 120
international comparison of emissions, 214, 215,
217
pollution source, xxii, 138
Leaking Underground Storage Tanks program, 148
Light trucks. See Highway vehicles
Local government expenditures and revenues.
See Government expenditures and revenues
Los Angeles, CA
frequency of unhealthful air, xxiii—xxiv, 177, 252
transit share, 180
LUTRAQ. See “Making the Land-Use,
Transportation, and Air Quality Connection”

M

“Making the Land-Use, Transportation, and Air
Quality Connection,” 199



Malaysia
emissions control efforts, 217
unleaded gasoline use, 215
Marine Protection, Research, and Sanctuaries
Act, 155
Marine vessels. See also Water transportation
diesel engine emissions, 138
physical condition and performance, 29
role of fatigue in marine crashes, 77
toxic air pollutant source, 143
Maritime Administration
overlap of passenger and freight services and, 24
Maritime industry. See Marine vessels; Recreational
boating; Water transportation
Methyl-tertiary-butyl-ether, 97, 98
Metropolitan air quality. See also Air pollution
commuting patterns and, 172
decentralization of metropolitan areas and,
179-181, 193-194
emissions and, 173-177, 182-185
metropolitan statistical areas, 171-172
nonattainment areas, xxiii—xxiv, 174-175,
185-186
Portland, OR, transportation/land-use link,
199-202
real-world versus expected emission rates, 183,
184-185
road vehicles and, 177-186
suburb growth and, 172
traffic congestion and, 181-182, 194-195
transportation control measures, xxiv, 171,
186-191
transportation trends, 177, 179-182
urban form and infrastructure, 191-197
urban sprawl and, 193-194
variables, 175, 177
Metropolitan areas. See Urban areas
Metropolitan statistical areas, 171-172
Mexico
age of vehicles, 218
car ownership growth, 220
emissions control efforts, 217
motor vehicle use, 216
unleaded gasoline use, 214, 215, 217
Miami, FL
frequency of unhealthful air, 177
metropolitan population growth, 172
Milan, Italy, transportation approaches to lowering
emissions, 212
Motor oil. See also Oil
improper disposal of, 146, 148
recycling of, 148
Motor vehicles. See Highway vehicles
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Motorcycles
alcohol use by motorcyclists, 73
helmet use, 69, 78
safety of, 71
MPRSA. See Marine Protection, Research, and
Sanctuaries Act
MSAs. See Metropolitan statistical areas
MTBE. See Methyl-tertiary-butyl-ether

N
NAAQS. See National Ambient Air Quality
Standards
NAFTA. See North American Free Trade Agreement
National Academy of Sciences, 105
Transportation Research Board, 185
National Ambient Air Quality Standards, 130, 173,
174-175, 185
National Asphalt Pavement Association, 160
National Environmental Policy Act, 118, 126
National Highway System, xv, 30, 80, 109
National Highway System Designation Act, 30, 69,
158
National Highway Traffic Safety Administration,
110. See also U.S. Department of
Transportation
driver fatigue study, 76
lap/shoulder belt study, 78
National Income and Products Accounts, xx, 36,
41,43
National Plan of Integrated Airport Systems, 28
National Research Council, contaminated sediment
study, 155
National Transit Database, 14
National Transportation Safety Board
commuter airline safety study, 79
role of fatigue in single-vehicle heavy-truck
accidents, 7677
National Transportation Statistics 1996, xxv
transportation employment data for 1994 and
earlier, 58
Nationwide Personal Transportation Survey, 112,
177,179
annual number of trips per person, 5
average number of persons per vehicle, 101
Natural gas
alternative fuel source, 144-145
pipeline incidents, 30
pipeline transport of, 17-18
The Netherlands
carbon monoxide emissions, 212
habitat replacement program, 163
mobile source emissions, 209
particulate matter emissions, 213
vehicle-kilometers per capita, 225
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VOC emissions, 213
New York, NY
number of unhealthful days, xxiv
transit share, 180
New Zealand, leaded gasoline use, 214
NHS. See National Highway System
NHTSA. See National Highway Traffic Safety
Administration
Nigeria, per capita car ownership, 207
1995 Status of the Nation’s Surface Transportation
System: Condition and Performance, 25, 29
NIPA. See National Income and Products Accounts
Nitrogen dioxide
EPA standard for, 131
increase in concentrations of, 130
pollution source, xxii
Nitrogen oxides, xxii, 119, 138, 174
Divisia Analysis, 143
international comparison of emissions, 213, 216
NO,. See Nitrogen dioxide
Noise barriers, 152
Noise Control Act, 118, 127, 152
Noise pollution
aircraft noise, 153-154
control methods, 152
estimates of, 150, 152
health effects, 152
hearing loss and, 152
highway noise, 152
measurement of, 150
sources, 117, 120
transportation impact on, xxiii, 111, 112, 120
as unintended consequence of transportation, 250
The Nonindigenous Aquatic Species Nuisance
Species Prevention and Control Act, 118
Nonmotorized transportation, 14, 220, 222
Non-OECD countries. See also Former East Bloc
countries; specific countries by name
age of vehicles, 217-218
air quality, 215-216
carbon dioxide emissions, xxv, 205, 223,
225-226
emissions control, xxv, 208, 217-218
motorization trends, 218-220
oil dependence, 90
passenger vehicles imported from OECD
countries, 207
per capita car ownership, 88, 207, 218, 220
road network growth, 220
share of world’s vehicle fleet, 207
transportation emissions, xxv, 216-217
transportation energy use, 88
North American Free Trade Agreement
foreign trucks operating in border states, 21

freight transport routes, 17
top border crossings, 19, 21
value of commodities transported, 19
Northridge, CA, earthquake, compared with Kobe,
Japan, earthquake, xv, 31, 32
NO,. See Nitrogen oxides
NPTS. See Nationwide Personal Transportation
Survey
NTSB. See National Transportation Safety Board
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O,. See Ozone
Occupant protection devices, 78
OECD. See Organization for Economic Cooperation
and Development
OECD countries. See also Organization for
Economic Cooperation and Development;
specific countries by name
air emissions, xxiv, 209-215
car ownership, xxiv, 224
carbon dioxide emissions, xxiv, 205, 208,
222-225
emissions control, xxiv, 208
emissions standards for new vehicles, 211
number of motor vehicles, xxiv, 207
traffic growth, 207-208
transportation approaches in several European
cities, 212
Office of Airline Information
data on air carrier on-time performance, 27, 112
establishment of, 112, 113
Qil
leaks and spills, xxi, xxii—xxiii, 54, 117, 121,
146-148
pipeline transport of, 17-18
Oil dependence
industrial consumption, 91
residential and commercial building use, 91
transportation use, 91
U.S. reliance on imported petroleum, xix, 91,
146, 186, 250-251, 253
worldwide consumption increase, 90
Oil Pollution Act, 118, 146
Oil prices
collapse of 1986, xix, 91, 95
shocks of 1973-74 and 1979-80, 89, 95, 100,
253
Oil Spill Liability Trust Fund, 54
OPEC. See Organization of Petroleum Exporting
Countries
Operation Lifesaver, 80
Organization for Economic Cooperation and
Development. See also OECD countries
air pollution emissions data, 209-215



energy demand projections, 95
external costs of transportation-related air
pollution, 122
transportation fatalities, 71-72
Organization of Petroleum Exporting Countries.
See also Qil dependence; Oil prices
oil reserves, 90
production rates, 90
reliance on, 87
share of world crude oil market, 90
Oxygenation of fuel, 135, 137, 183
Ozone, xxii, 119, 120, 174
enhanced inspection/maintenance programs and,
137
EPA standard for, 131
formation of, 136
meteorological conditions and, 136
mobile sources, 136-138

P
Pakistan, car tuning program, 218
Particulate matter

EPA standard for, 131

international comparison of emissions, 213-214,

215
international measurement differences, 213
pollution source, 119-120, 138-140
Passenger travel
air travel, 10
annual passenger-miles per person, 5
demographic changes and, 8-9
factors in growth of, 6-9
geographic distribution, 8
highway vehicle travel, 9-10
international, 6
long-distance travel, 6
metropolitan populations and, 8
overlap with freight movement, 21, 24
patterns of travel, 9-14
sources of growth, xiv, 6-9
transit, trains, and intercity buses, 10, 14, 109
trip lengths, 5-6
water transportation, 14
Patterns of travel
air travel, 10
bicycle travel, 14
highway vehicle travel, 9-10
pedestrian travel, 14
transit, trains, and intercity buses, 10, 14
water transportation, 14
Pedestrians
accident fatalities and, 75
pedestrian friendly commercial areas, 196
travel patterns, 14, 222
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Petroleum refinery industry
transportation requirements, 43
VOC source, 137
Philadelphia, PA, frequency of unhealthful air, 177
Philippines, emissions control efforts, 217
Phoenix, AZ, number of unhealthful days, xxiv
Pipeline Safety Fund, 54, 55
Pipelines
land requirements for, 162
nondependence on petroleum as a fuel, 89
oil and gas, 17-18
physical condition and performance, 29-30
services data, 109
Pittsburgh, PA, number of unhealthful days, xxiv
PM-10. See Particulate matter
Portland, OR, transportation-land use link, 197,
199-202
Ports
for cruise ships, 14
dredged sediment, 154, 155-156
facilities data, 109
international freight trade and, 21
Kobe, Japan, earthquake and, 32
land requirements for, 162
overlap of passenger and freight services and, 24
physical condition and performance, 29

R

Rail-Highway Crossing Program, 80

Rail transportation. See also Railroad industry
air pollution comparison study, 166
facilities data, 109
former East Bloc countries and, 226
freight transport, xvii, 14, 17, 87, 95, 101, 103,

166

intermodal, 18-19
Kobe, Japan, earthquake and, 32
load factor improvements, xix, 101, 103
noise pollution source, 120
passenger travel patterns, 10
physical condition and performance, xv, 28-29
railroad crossing accidents, 80-81
safety of, 71
services data, 109

Rail Waybill Data, 112

Railroad crossing accidents, 80-81

Railroad industry. See also Rail transportation
deregulation and, xv, 61
expenditures and revenues, 61-62
labor costs, 62
1995 changes in, 30-31
operating performance and revenues, 62
time-sensitive freight movement, 61

RAP. See Reclaimed asphalt pavement



280 » Transportation Statistics Annual Report 1996

RECLAIM. See Regional clean air incentives
market
Reclaimed asphalt pavement, 160
Recreational boating, 14, 24
safety of, 71
Recreational boats
carbon monoxide source, 136
increase in ownership of, 14
VOC source, 137
Recycling, xxi, xxiii, 121, 148, 154, 156-157, 158
Reformulated gasoline, 88, 96, 97-98, 183. See also
Gasoline; Oxygenation of fuel
Regional clean air incentives market, 126
Residential Transportation Energy Consumption
Survey, 111
Resource Conservation and Recovery Act, 118, 148
Revenue passenger-miles, 231, 232, 233, 237, 239
Revenues. See Government expenditures and
revenues
RFG. See Reformulated gasoline
Road dust, 111-112, 139-140
RPMs. See Revenue passenger-miles
Rubber modified hot mix asphalt, 158
RUMAC. See Rubber modified hot mix asphalt
Runoff, 121, 127, 146, 149
Russia. See also Former Soviet Union
unleaded gasoline use, 217

S
Sacramento, CA, TOD design guidelines, 197
Safety. See Transportation safety
San Diego, CA, TOD design guidelines, 197
San Francisco, CA
proportion of emissions attributable to highway
vehicles, 175, 177
transit share, 180
San Francisco Bay (CA) Area, suburban tract
development study, 197
SCAQMD. See South Coast Air Quality
Management District
School buses, passenger-miles on, 14
Seat belts, 78
The Seychelles, carbon dioxide emissions, 226
SIC. See Standard Industrial Classification
Singapore
emissions control efforts, 217, 218
unleaded gasoline use, 215
Sleep disorders, accidents and, 75
S0O,. See Sulfur dioxide
Sobriety checkpoints, 74
Solid waste
asphalt and concrete pavement, xxii, xxiii, 154,
158, 160
dredged sediment, 154, 155-156

fee rebate systems, 126
hazardous materials, 154, 161-162
highway vehicle scrappage, xxi, xxiii, 117, 121,
154, 156-157
lead-acid batteries, 157
sources, xxiii, 117, 154
tires, xxi, 121, 126, 158
South Coast Air Quality Management District, 188,
190
South Korea
carbon dioxide emissions, 225
carbon monoxide emissions, 216-217
emissions control efforts, 217
small size of cars and engines, 226
unleaded gasoline use, xxv, 214, 217
Soviet Union. See Former Soviet Union; Russia
Spain, unleaded gasoline use, 214
Speed limits, 69
Standard Industrial Classification, 42
STARS. See Strategic Targeting and Response
System
State government expenditures and revenues.
See Government expenditures and revenues
Stockholm, Sweden, transportation approaches to
lowering emissions, 212
Strategic Highway Corridor Network, 30
Strategic Targeting and Response System, 149
Sulfur dioxide
EPA standard for, 131
international comparison of emissions, 214-215
pollution source, xxii, 140-141
Superfund Amendments and Reauthorization Act,
118, 148
Surface Transborder Freight Data program, 112
Surface Transportation Board, 30, 113
Suspended particulate matter. See Particulate matter
Sustainable development, 119, 127

T
Taiwan

emissions control efforts, 217

two- and three-wheel vehicle growth, 220
Taxis

out-of-town consumer spending on, 47
TCMs. See Transportation control measures
Texas, use of RAP for HMA, 160
Texas Transportation Institute, congestion index of

U.S. cities, 181-182

Thailand

emissions control efforts, 217

leaded gasoline use, 215

motor vehicle use, 216

two- and three-wheel vehicle growth, 220



Tires
burning, 158
disposal, xxi, 121, 126, 158
processed tire applications, 158
recycling, xxi, 158
TIUS. See Truck Inventory and Use Survey
TOD. See Transit-oriented development
Toxic air pollutants, 143. See also Air pollution
Tractor trailers. See Combination trucks
Traffic congestion, 181-182, 194-195. See also
Congestion pricing
Trains. See Rail transportation; Railroad industry
Transit
physical condition and performance, xv, 25-27
speed of service, 27
travel patterns, 10
Transit-oriented development, 196-197
Transportation control measures
congestion pricing, 187, 191
implementation of, 186
intelligent transportation systems and, 81-82,
191, 257
literature review of, 188-190
single-occupant vehicles and, 186, 189
types of, xxiv, 186, 188
uses for, 186, 198
in Washington, DC, 192
Transportation infrastructure. See also Highways
financing options, 255-256, 257
influence on air quality, 191-197
land use and, 117-118, 121-122
metropolitan air quality and, 194-195, 198
social benefits of transportation and, 254—-255
Transportation safety
advisory systems for crash avoidance, 81
alcohol and drugs and, xviii, 73-75, 253
automatic emergency braking, 82
comprehensive injury cost, 71
control intervention systems, 82
costs of transportation crashes, xvii, 69, 71, 253
data needs, 82-83, 108, 111
driver warning systems, 82
driving task errors, 82
driving vigilance monitors, 82
fatalities, injuries, and accidents, xvii—xviii,
67-69, 252
human factors, xviii, 73-78
human fatigue and, xviii, 75-78
international comparison of fatalities, 71, 73
modal comparison, 71
mode-specific issues, 78-81
occupant protection devices, 78
pavement monitoring devices, 82
pre-retirement years of life lost and, 65
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risk exposure and, 66-67, 83
safety technologies, 81-82
trends, 6673
Transportation Satellite Account, xx, 36, 42, 59, 110
Transportation Statistics Annual Report, 112
Transportation Statistics Annual Report 1994, 105
Transportation Statistics Annual Report 1995, 30,
38, 58, 98, 111, 221, 223-224
Transportation system. See also specific
transportation modes
condition and performance, xv, 24-30, 107, 110
costs and benefits conference, 249-261
elements of, xiii
evaluating system performance, 256-257
events in 1995, xv, 30-32
extent and use of, 106-107
freight and passenger characteristics importance,
107
freight movement, 14-21, 24
major elements, 4
passenger travel, 5-14, 21, 24
scale of, 3,5
unintended consequences, xiv, 108, 250-251
Travel Model Improvement Program, 127
Truck Inventory and Use Survey, 16, 92, 110-111
Trucking industry
expenditures and revenues, 59-61
purchased transportation categories, 61
Trucks. See also Highway vehicles; Trucking
industry
air pollution comparison study, 166
domestic freight transport, 16-17
energy efficiency, 92, 94
highways excluding, 21, 24
intermodal transportation, 18-19
noise from, 152
safety, 73, 7677
services data, 109
Trust funds, xvi—-xvii, 54-56
TSA. See Transportation Satellite Account
TTI. See Texas Transportation Institute
Two-axle trucks, domestic freight transport, 16

U
Uganda, carbon dioxide emissions, 226
Underground storage tanks, xxi, 148-149
Union Pacific Corporation, acquisition of Chicago
and North Western Transportation Company, 31

United Kingdom

carbon dioxide emissions, 221, 224

carbon monoxide emissions, 212

leaded gasoline use, 214

mobile source emissions, 209

particulate matter emissions, 213
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sulfur dioxide emissions, 215
traffic growth, 207-208
VOC emissions, 213
United States. See also Economic issues;
Employment; Energy issues; Government
expenditures and revenues; Transportation
infrastructure; Transportation safety;
Transportation system; specific locations and
government departments by name
average fuel consumption of passenger cars, 225
carbon dioxide emissions, 208, 220-221,
223-224
carbon monoxide emissions, 211-212
emissions control, 208
emissions standards for new vehicles, 211
fueling operations controls, 217
mobile source emissions, 209, 211
nonattainment areas, 130-141, 174-175,
185-186, 200, 209
NOy emissions, 213
particulate matter emissions, 213
sulfur dioxide emissions, 215
traffic growth, 207-208
unleaded gasoline use, xxv, 138, 214
VOC emissions, 213
Urban areas. See also Metropolitan air quality;
Urban sprawl
built up and urban land, 164
conversion of rural land to urban uses, 118, 122
household expenditures, 46
USDA land estimate, 164
Urban form influence on air quality, 191-197
Urban Mass Transportation Act, 118
Urban sprawl, 122, 127. See also Urban areas
costs and benefits, 193
studies, 193-194
Urban transit systems. See Transit
U.S. Army Corps of Engineers, dredged sediment
disposal, 155
U.S. Benchmark Input-Output Accounts, 43
U.S. Coast Guard
oil discharge data, xxii—xxiii
U.S. Customs Bureau, flows data, 109
U.S. Department of Agriculture, 164
U.S. Department of Commerce. See also Bureau of
the Census; Bureau of Economic Analysis
costs of air and water pollution controls for
highway transportation, 164-165
U.S. Department of Energy. See also Energy
Information Administration
carbon dioxide emissions projections, 144
Residential Transportation Energy Consumption
Survey, 111

U.S. Department of Transportation. See also Bureau
of Transportation Statistics; specific
transportation administrations

crash avoidance technologies, 81-82
fatigue-related accident prevention efforts, 77-78
railroad crossing accident prevention efforts, 80

U.S. Geological Survey, oil reserves estimates, 90

U.S. Input-Output Account, 42

U.S. Travel and Tourism Administration, xx, 113

Used Oil Recycling Act, 118

USTTA. See U.S. Travel and Tourism
Administration

Vv
Value-added origination

private transportation and, 41-42

value of automobiles, 39, 41
Venezuela, small size of cars and engines, 226
VOCs. See Volatile organic compounds
\olatile organic compounds, xxii, 119

Divisia Analysis, 143

international comparison of emissions, xxiv, 213,

216, 217
mobile sources, 137

w
Warehousing and Trucking Survey. See Annual
Survey of Motor Freight Transportation and
Public Warehousing
Washington, DC
National Capital Region Transportation Planning
Board, 192
strategies for conforming to federal clean air
standards, 191, 192
Water and groundwater pollution
aboveground storage tanks, xxi, 146, 149
highway runoff, 121, 127
impact of transportation on, 108, 112
motor oil disposal and, 146, 148
oil and fuel leaks and spills, xxi, xxii—xxiii, 121
oil spills into U.S. waters, 146-148
runoff, 146, 149
sources, xxii—xxiii, 117, 146
transportation infrastructure and, 121
trends, 146-149
underground storage tanks and, xxi, 146,
148-149
Water transportation. See also Marine vessels;
Maritime industry
coastwise movement of freight, 17
freight transport, 14, 17
lakewise movement of freight, 17
overlap of passenger and freight services, 24
passenger travel patterns, 14
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physical condition and performance, 29 impact of transportation on, 108, 122
services data, 109 mitigation banks, 163

Waterborne Commerce of the United States, 112 no net loss policy, 163

Waterways, facilities data, 109 World Bank

Western Germany nonmotorized transportation use, 222
average fuel consumption of passenger cars, 225 particulate matter standards study, 215
carbon dioxide emissions, 221 unleaded gasoline use study, 214
carbon monoxide emissions, 212 World Commission on Environment and
mobile source emissions, 209 Development, sustainable development, 119
particulate matter emissions, 213 World Energy Council, energy efficiency
sulfur dioxide emissions, 215 improvement projections, 95
vehicle-kilometers per capita, 225 World Health Organization, particulate matter
VOC emissions, 213 standards, 215

Wetlands
definition of, 110 Y

functions of, 163 Yield management systems, 244, 247



